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SPECIFICATION 



NAME OF THE INVENTION 

Telescopic Unit and T ripod 
TECHNICAL FIELD 

The present invention relates to a telescopic unit which is capable of 
preventing rattling of the telescopic unit when in use. The invention also 
relates to a tripod provided with said telescopic units. 
BACKGROUND OF THE INVENTION 

£3 

Examples of conventional telescopic units used for a tripod include 

m 

one having a structure which calls for disposing a second tubular member in 

P 

C5 a first tubular member in such a way that the distance by which the second 

^? 

CO tubular member projects from the first tubular member can be adjusted, 

e 

O fixing an operation lever supporting member to the outer cylindrical surface 

^* of the lower end of the first tubular member, operating the operation lever 

p supported by said operation lever supporting member so that a brake is 

pressed against the outer surface of the second tubular member. As a 
result of the brake being pressed against the second tubular member, the 
second tubular member is secured to the first tubular member. 

However, the telescopic unit described above presents several 
problems; inclusion of a securing device that consists of an operation lever, 
an operation lever supporting member and a brake as a means to secure the 
second tubular member to the first tubular member results in a complex 
structure. Furthermore, as operating the operation lever each time is 
troublesome and makes the telescopic unit inconvenient to operate. 
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Examples of conventionally known devices to solve the above 
problems although it is of a simple structure as it is not provided with a 
securing device which consists of an operation lever and other members 
include a telescopic unit that is capable of easily securing the second tubular 
member by rotating the second tubular member relative to the first tubular 
member. 

An example of such telescopic units used for tripods is shown in Fig. 
12. The telescopic unit shown in Fig. 12 includes a first tubular member 2. 
A receiving portion 1 that tapers downward is formed at the lower end of the 
y3 first tubular member 2 so as to prevent undesirable displacement of the first 

i 

Id tubular member 2. A second tubular member 3 is positioned in the first 

P 

P tubular member 2 so as to be capable of rotating circumferentially and 

Jf 

C9 enabling the adjustment of the distance by which the second tubular 

St 

C3 member 3 projects from the first tubular member 2. A cam shaft member 4 

% is screwed to the top of the second tubular member 3, and a cam 5 having a 

partially cutout cylindrical shape is fitted around the cam shaft member 4. 

When the second tubular member 3 is rotated in one direction 
circumferentially relative to the first tubular member 2, the cam shaft 
member 4 rotates together with the second tubular member 3. As a result, 
the cam 5 flares so that a press applying surface 5a of the cam 5 becomes 
pressed against the inner surface of the first tubular member 2, thereby 
securing the second tubular member 3 in the first tubular member 2. 

However, as the second tubular member 3 is secured in the first 
tubular member 1 merely by the press applying surface 5a of the cam 5 
pressed against a part of the cylindrical inner surface of the first tubular 
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member 2, the conventional telescopic unit shown in Fig. 12 sometimes 
presents a problem of rattling of the telescopic unit when in use due to 
insufficient securing force. 

In order to solve the above problem, an object of the present invention 
is to provide a telescopic unit which is not only of simple structure that is 
convenient to handle but also ensures sufficient securing force to prevent 
rattling when in use. Another object of the invention is to provide a tripod 
having the same effects as above. 

DISCLOSURE OF THE INVENTION 

A telescopic unit according to the present invention includes a first 
tubular member and a second tubular member, which is inserted in the first 
tubular member so as to be capable of rotating in the circumferential 
directions and enabling the adjustment of the distance by which the second 
tubular member projects from the first tubular member, wherein one or 
more press receiving surface portions are formed on the inner cylindrical 
surface of the first tubular member, said press receiving surface portions 
having a cross section which has an arc shaped surface such that the center 
axis of the arc extends in parallel with the center axis of said first tubular 
member; one or more press applying surface portions are formed on the 
outer cylindrical surface of the second tubular member, said press applying 
surface portions having a cross section which has an arc-shaped surface 
such that the center axis of the arc extends in parallel with the center axis 
of said second tubular member; rotation of the second tubular member in 
one direction circumferentially relative to the first tubular member causes 



given locations of the press applying surface portions to be pressed against 
the press receiving surface portions, thereby securing the second tubular 
member to the first tubular member; and rotation of the second tubular 
member in the other direction circumferentially relative to the first tubular 
member releases the press applying surface portions and the press receiving 
surface portions from the press-contact with each other so that the distance 
by which the second tubular member projects from the first tubular member 
can be adjusted. With the configuration as above, in the state where the 
second tubular member is secured to the first tubular member, the press 
applying surface portions of the second tubular member are pressed against 
the press receiving surface portions of the first tubular member with 
securing force that is sufficient compared with the conventional art. As a 
result of the configuration described above, the present invention provides a 
telescopic unit which is of simple structure and convenient to handle and, by 
means of said sufficient securing force, capable of preventing rattling when 
in use. 

According to another feature of the invention, a plural number of 
press receiving surface portions are formed on the inner surface of the first 
tubular member of the telescopic unit so that the press receiving surface 
portions are arranged in the circumferential direction with a distance 
between each press receiving surface portion and its adjacent press 
receiving surface portion, and a plural number of press applying surface 
portions are formed on the outer surface of the second tubular member of 
the telescopic unit so that the press applying surface portions are arranged 
in the circumferential direction at locations respectively corresponding to 



said press receiving surface portions, with a distance between each press 
applying surface portion and its adjacent press applying surface portion. 
With the configuration as above, press-contact between each press applying 
surface portion and the press receiving surface portion which faces the press 
applying surface portion ensures sufficient securing force distributed in the 
circumferential direction. 

According to yet another feature of the invention, a receiving step 
portion is formed between each press receiving surface portion and its 
adjacent press receiving surface portion of the first tubular member, and a 
catching step portion that is adapted to catch the corresponding receiving 
step portion when the second tubular member is rotated circumferentially in 
the aforementioned other direction relative to the first tubular member is 
formed between each press applying surface portion and its adjacent press 
applying surface portion of the second tubular member. As the catching 
step portions of the second tubular member catch the receiving step portions 
of the first tubular member when the second tubular member is rotated in 
the other direction circumferentially relative to the first tubular member, 
the second tubular member is prevented from rotating more than necessary 
and is therefore free from the problem of becoming undesirably secured. 

According to yet another feature of the invention, the first tubular 
member is provided with a receiving member which is snugly fitted in the 
bottom of the first tubular member and has a cross section having a shape 
similar to that of the first tubular base member, and the second tubular 
member is provided with a catching member which is snugly fitted around 
the outer surface of the upper end of the second tubular member, has a cross 
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section having a shape similar to that of the second tubular member and is 
adapted to catch said receiving member v^hen the second tubular member 
projects to its fullest extent. As the catching member of the second tubular 
member catches said receiving member of the first tubular member when 
the second tubular member projects to its fullest extent, the structure 
described above ensures reliable prevention of undesirable displacement of 
the second tubular member. 

A telescopic unit according to yet another feature of the invention 
includes a first tubular member whose cross section is in the shape of an 
^3 involute curve or a similarly shaped curve, and a second tubular member 

which is inserted in the first tubular member so as to be capable of rotating 
in the circumferential directions and enabling the adjustment of the 



p| distance by which the second tubular member projects from the first tubular 



^1 member and has a cross section that is in the shape of an involute curve or a 



similarly shaped curve and corresponds to the cross section of the first 
□ tubular member, wherein rotation of the second tubular member in one 



direction circumferentially relative to the first tubular member causes the 
outer surface of said second tubular member to be pressed against the inner 
surface of the first tubular member, thereby securing the second tubular 
member to the first tubular member; and rotation of the second tubular 
member in the other direction circumferentially relative to the first tubular 
member releases the outer surface of the second tubular member and the 
inner surface of the first tubular member from the press-contact with each 
other so that the distance by which the second tubular member projects 
from the first tubular member can be adjusted. With the configuration as 



6 



\ 

i 



above, in the state where the second tubular member is secured to the first 
tubular member, the outer surface of the second tubular member, whose 
cross section is in the shape of an involute curve or a similarly shaped curve, 
is pressed against the inner surface of the first tubular member, whose cross 
section is in the shape of an involute curve or a similarly shaped curve, with 
securing force that is sufficient compared with the conventional art. As a 
result of the configuration described above, the present invention provides a 
telescopic unit which is of simple structure and convenient to handle and, by 
means of said sufficient securing force, capable of preventing rattling when 
^2 in use. 

r.: A telescopic unit according to yet another feature of the invention 

C3 

p includes a first tubular member whose cross section has a shape comprised 

gg of a combination of identical parts of either an involute curve or a similarly 

Q shaped curve, and a second tubular member which is inserted in the first 

M tubular member so as to be capable of rotating in the circumferential 

f 

Q directions and enabling the adjustment of the distance by which the second 

tubular member projects from the first tubular member and has a cross 
section whose shape corresponds to that of the first tubular member and is 
comprised of a combination of identical parts of either an involute curve or a 
similarly shaped curve, wherein rotation of the second tubular member in 
one direction circumferentially relative to the first tubular member causes 
the outer surface of said second tubular member to be pressed against the 
inner surface of the first tubular member, thereby securing the second 
tubular member to the first tubular member; and rotation of the second 
tubular member in the other direction circumferentially relative to the first 
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tubular member releases the outer surface of the second tubular member 
and the inner surface of the first tubular member from the press-contact 
with each other so that the distance by which the second tubular member 
projects from the first tubular member can be adjusted. With the 
configuration as above, in the state where the second tubular member is 
secured to the first tubular member, the outer surface of the second tubular 
member, whose cross section has a shape comprised of identical parts of 
either an involute curve or a similarly shaped curve, is pressed against the 
inner surface of the first tubular member, whose cross section has a shape 
comprised of a combination of identical parts of either an involute curve or a 
similarly shaped curve, with securing force that is sufficient compared with 
the conventional art. As a result of the configuration described above, the 
present invention provides a telescopic unit which is of simple structure and 
convenient to handle and, by means of said sufficient securing force, capable 
of preventing rattling when in use. 

A tripod according to the invention includes a base which is provided 
with leg attachments, and telescopic units which are in accordance with any 
one of the features of the invention described above and respectively 
attached to said leg attachments. By using telescopic units attached to the 
leg attachments of the base as the legs of a tripod, it is possible to prevent 
rattling of the tripod when in use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FigT^l is a peripective"^ an embodiment ot a telescopic umF 
according to the present invention, wherein the telescopic unit is in the 
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extendedV state; Fig. 2 is a perspective of said telescopic unit in the 
contracted Btate; Fig. 3 is a sectional view of said telescopic unit, showing 
when the telescopic unit is released from a secured state; Fig. 4 is a 
sectional view\ of said telescopic unit in the secured state; Fig. 5 is a 
sectional view df said telescopic unit in the secured state; Fig. 6 is a 
schematic illustration to explain the shape of a cross section of a first 
tubular member of Teaid telescopic unit; Fig. 7 is a perspective of telescopic 
units used in a tripodi Fig. 8 is a sectional view of another embodiment of a 
telescopic unit accordiiig to the present invention; Fig. 9 is a sectional view 
of yet another embodiment of a telescopic unit according to the present 
invention; Fig. 10 is a sectional view of yet another embodiment of a 
telescopic unit according to \he present invention; Fig. 11 is a sectional view 
of yet another embodiment of a telescopic unit according to the present 
invention; and Fig. 12 is an exp\pded perspective of a conventional telescopic 
unit. 



PREFERRED EMBODIMENT OF THE INVENTION 

Next, an embodiment of a telescopic unit according to the present 
invention is explained hereunder, referring to relevant drawings. 
^ ^^^l^^ripod shown m Fig. 7 has a leg structure comprismg extensible 
legs, each oiN^ich consists of a plural number of segments, e.g. three 
segments. The triRod is provided with a base 10 which has three leg 
attachments 11. A tele^qopic unit 12 that serves as a leg unit is attached to 
each leg attachment 11 so tnkt the tripod can be closed or opened as needed. 
An elevator rod 14 passes through the base 10 in such a way that the height 



of the elevator roa 14 can be adjusted. A panhead (not shown) to be used 
with a camera is mojinted on the top of the elevator rod 1 4 „ ^ 

As shown in Figs. 1 through 5, each telescopic unit 12 has a first 
tubular member 15, in which a second tubular member 16 having a 
diameter smaller than that of the first tubular member 15 is inserted in 
such a way as to be capable of rotating circumferentially and permit the 
distance by which the second tubular member 16 projects from the first 
tubular member 15 to be adjusted. A third tubular member 17 having a 
diameter smaller than that of the second tubular member 16 is inserted in 
the second tubular member 16 in such a way as to be capable of rotating 
circumferentially and enables the adjustment of the distance by which the 
third tubular member 17 projects from the second tubular member 16. 

The first tubular member 15 has a first tubular base member 21 
which has a long, narrow, thin-walled tubular shape and may be made of 
aluminum. The cross section of the first tubular base member 21 has a 
shape comprised of a combination of three given arcs corresponding to arcs 
A,B,C shown in Fig. 6, wherein the arcs A,B,C are arranged such that their 
centers are respectively located at the three apexes of a equilateral 
reference triangle X located at the center of the cross section. In other 
words, the three arcs are arranged so as to form step-like portion at each 
one of a plural number of locations, e.g. three locations, which are arranged 
at equal intervals in the circumferential direction. With the structure 
described above, the first tubular base member 21 itself has a function of a 
cam. 

A receiving member 23 having a thin-walled tubular shape is snugly 



fitted in the lower end of the first tubular base member 21. The receiving 
member 23 has a cross section having a shape which is similar to but 
slightly smaller than that of the first tubular base member 21. As shown 
in Fig. 1, a protrusion 24 for positioning and securing the first tubular base 
member 21 is formed on the outer surface of the first tubular base member 
21. 

A plural number of press receiving surface portions 25, for example 
three press receiving surface portions 25, are formed on the inner cylindrical 
surface of the first tubular member 15. Each press receiving surface 
portion 25 has a cross section which has an arc-shaped surface such that the 
center axis of the arc extends in parallel with the center axis of the first 
tubular member 15. The press receiving surface portions 25 are arranged 
in the circumferential direction, at equal intervals from one axial end to the 
other axial end. 

In other words, the press receiving surface portions 25, each of 
which is formed in the shape of a narrow, vertically extending curved 
surface and having an arc-shaped cross section and position such that its 
center axis extends in parallel with the center axis of the aforementioned 
first tubular base member 21, are formed on the inner cylindrical surface of 
the first tubular base member 21 except for its bottom portion and also 
formed on the inner cylindrical surface of the receiving member 23, which 
extends continuously from the inner cylindrical surface of the first tubular 
base member 21. 

The aforementioned second tubular member 16 has a second 
tubular base member 31 which has a long, narrow, thin-walled tubular 



shape and may be made of aluminum. The cross section of the second 
tubular base member 31 has a shape comprised of a combination of three 
given arcs which are arranged such that their centers are respectively 
located at the three apexes of a common equilateral reference triangle, 
which is shown in Fig. 6 and located at the center of the cross section. In 
other words, the three arcs are arranged so as to form step -like portion at 
each one of a plural number of locations, e.g. three locations, which are 
arranged at equal intervals in the circumferential direction. With the 
structure described above, the second tubular base member 31 itself has a 
function of a cam. 

A receiving member (not shown) having a thin-walled tubular shape 
is snugly fitted in the lower end of the second tubular base member 31. 
The receiving member has a cross section having a shape which is similar to 
but slightly smaller than that of the second tubular base member 31. A 
protrusion (not shown) for positioning and securing the second tubular base 
member 31 is formed on the outer surface of the second tubular base 
member 31. 

A plural number of press receiving surface portions 35, for example 
three press receiving surface portions 35, are formed on the inner cylindrical 
surface of the second tubular member 16. Each press receiving surface 
portion 35 has a cross section which has an arc-shaped surface such that the 
center axis of the arc extends in parallel with the center axis of the second 
tubular member 16. The press receiving surface portions 35 are arranged 
in the circumferential direction, at equal intervals from one axial end to the 
other axial end. 



In other words, the press receiving surface portions 35, each of 
which is formed in the shape of a narrow, vertically extending curved 
surface having an arc"shaped cross section and is positioned such that its 
center axis extends in parallel with the center axis of the aforementioned 
second tubular base member 31, are formed on the inner cylindrical surface 
of the second tubular base member 31 except for its bottom portion and also 
formed on the inner cylindrical surface of the aforementioned receiving 
member (not shown), which extends continuously from the inner cylindrical 
surface of the second tubular base member 31. 

A catching member 36 having a thin-walled tubular shape is snugly 
fitted around the outer surface of the upper end of the second tubular base 
member 31. The catching member 36 is adapted to catch the receiving 
member 23 of the first tubular member 15 when the second tubular member 
16 projects from the first tubular member 15 to its fullest extent. The 
catching member 36 has a cross section having a shape which is similar to 
but slightly larger than that of the second tubular base member 31. 

A plural number of press applying surface portions 37, for example 
three press applying surface portions 37, are formed on the inner cylindrical 
surface of the second tubular member 16. Each press applying surface 
portion 37 has a cross section which has an arc-shaped surface such that the 
center axis of the arc extends in parallel with the center axis of the second 
tubular member 16. The pi'ess applying surface portions 37 are arranged 
in the circumferential direction, at equal intervals from one axial end to the 
other axial end. 

In other words, the press applying surface portions 37, each of 



which is formed in the shape of a narrow, vertically extending curved 
surface having an arc-shaped cross section and is positioned such that its 
center axis extends in parallel with the center axis of the aforementioned 
second tubular base member 31, are formed on the outer cylindrical surface 
of the second tubular base member 31 except for its upper end and also 
formed on the outer cylindrical surface of the aforementioned catching 
member 36, which extends continuously from the outer cylindrical surface of 
the second tubular base member 31. 

The aforementioned third tubular member 17 has a third tubular 
base member 41 which has a long, narrow, thin-walled tubular shape and 
may be made of aluminum. The cross section of the third tubular base 
member 41 has a shape comprised of a combination of three given arcs 
which are arranged such that their centers are respectively located at the 
three apexes of a common equilateral reference triangle, which is shown in 
Fig. 6 and located at the center of the cross section. In other words, the 
three arcs are arranged so as to form step -like portion at each one of a 
plural number of locations, e.g. three locations, which are arranged at equal 
intervals in the circumferential direction. With the structure described 
above, the third tubular base member 41 itself has a function of a cam. 

The respective cross sections of the first tubular base member 21, 
the second tubular base member 31 and the third tubular base member 41 
are similar in shape, which is comprised of a combination of three given arcs 
arranged such that their centers are respectively located at the three apexes 
of a common equilateral reference triangle X. 

A catching member 46 having a thin-walled tubular shape is snugly 



fitted around the outer surface of the upper end of the third tubular base 
member 41. The catching member 46 is adapted to catch the receiving 
member (not shown) of the second tubular member 16 when the third 
tubular member 17 projects from the second tubular member 16 to its fullest 
extent. The catching member 46 has a cross section having a shape which 
is similar to but slightly larger than that of the third tubular base member 
41. 

A plural number of press applying surface portions 47, for example 
three press applying surface portions 47, are formed on the inner cylindrical 
surface of the third tubular member 17. Each press applying surface 
portion 47 has a cross section which has an arc-shaped surface such that the 
center axis of the arc extends in parallel with the center axis of the third 
tubular member 17. The press applying surface portions 47 are arranged 
in the circumferential direction, at equal intervals from one axial end to the 
other axial end. 

In other words, the press applying surface portions 47, each of 
which is formed in the shape of a narrow, vertically extending curved 
surface having an arc-shaped cross section and is positioned such that its 
center axis extends in parallel with the center axis of the aforementioned 
third tubular base member 41, are formed on the outer cylindrical surface of 
the third tubular base member 41 except for its upper end and also formed 
on the outer cylindrical surface of the aforementioned catching member, 
which extends continuously from the outer cylindrical surface of the third 
tubular base member 41. 

As shown in Figs. 3 and 4, a receiving step portion 51 and a 



connecting portion 50 are formed between each press receiving surface 
portion 25 of the first tubular member 15 and its adjacent press receiving 
surface portion 25 as an integral, continuous surface, with the connecting 
portion 50 located between the press receiving surface portion 25 and the 
receiving step portion 51. A receiving step portion 53 and a connecting 
portion 52 are formed between each press receiving surface portion 35 of the 
second tubular member 16 and its adjacent press receiving surface portion 
35 as an integral, continuous surface, with the connecting portion 52 located 
between the press receiving surface portion 35 and the receiving step 
£3 portion 53. 

A catching step portion 61 and a connecting portion 60 are formed 
between each press applying surface portion 37 of the second tubular 

M 

gg member 16 and its adjacent press applying surface portion 37, with the 

p connecting portion 60 located between the press applying surface portion 37 

Lj, and the catching step portion 61. Each catching step portion 61 is adapted 

m 

p to catch the corresponding receiving step portion 51 when the second 

tubular member 16 is rotated in the other direction circumferentially 
relative to the first tubular member 15. A catching step portion 63 and a 
connecting portion 62 are formed between each press applying surface 
portion 47 of the third tubular member 17 and its adjacent press applying 
surface portion 47, with the connecting portion 62 located between the press 
applying surface portion 47 and the catching step portion 63. Each 
catching step portion 63 is adapted to catch the corresponding receiving step 
portion 53 when the third tubular member 17 is rotated in the other 
direction circumferentially relative the second tubular member 16. 
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Next, the function of the embodiment described above is explained 
hereunder. 

When using the tripod in the state where, for example, the 
telescopic units 12 serving as the legs of the tripod are extended to the 
fullest extent, the second tubular members 16 are arranged to project from 
their respective first tubular members 15 to the fullest extent, and the third 
tubular members 17, too, are arranged to project from their respective 
second tubular members 16 to the fullest extent. 

When each third tubular member 17, which is located at the lower 
^5 end of each respective telescopic unit 12, is rotated in one direction 

•stir 

r's circumferentially (represented by "T" in the drawings) by a given degree in 

C3 

Q the released state where the second tubular members 16 and the third 

gg tubular members 17 project to the fullest extent, the second tubular 

□ members 16 become secured to the first tubular members 15, and the third 

4 

tubular members 17, too, become secured to the second tubular members 16 

urn 

£3 nearly simultaneously with the securing of the second tubular members 16. 

Thus, all the segments of the tripod are secured. 

In other words, as a result of rotation of the third tubular members 
17, the second tubular members 16 rotate together with the third tubular 
members 17 so that given locations of the press applying surface portions 37 
of each second tubular member 16, i.e. the parts located at the outer surface 
of the catching member 36 and the parts near the upper end of the outer 
surface of the second tubular base member 31, are pressed against the 
corresponding parts of the press receiving surface portions 25 of the first 
tubular member 15, i.e. the parts of the press receiving surface portions 25 
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facing the aforementioned parts of the press applying surface portions 37. 
Thus, the second tubular members 16 are secured to the first tubular 
members 15. Nearly simultaneously with the securing of the second 
tubular members 16, given locations of the press applying surface portions 
47 of each third tubular member 17, i.e. the parts located at the outer 
surface of the catching member 46 and the parts near the upper end of the 
outer surface of the third tubular base member 41, are pressed against the 
corresponding parts of the press receiving surface portions 35 of the second 
tubular member 16, i.e. the parts of the press receiving surface portions 35 
facing the aforementioned parts of the press applying surface portions 47. 
Thus, the third tubular members 17 are secured to the second tubular 
members 16. 

When contracting the extended telescopic units 12 after using the 
tripod, the third tubular member 17 at the lower end of each telescopic unit 
is rotated in the other direction circumferentially (represented by "L" in 
the drawings) by a given degree. 

When the third tubular members 17 is rotated, the second tubular 
member 16 rotates together with the third tubular member 17 so that the 
press applying surface portions 37,47 are released from press-contact with 
the corresponding press receiving surface portions 25,35. As a result, the 
third tubular member 17 is released from the secured state to the second 
tubular member 16, while the second tubular member 16 is released from 
the secured state to the first tubular member 15. 

In the course of rotation of each third tubular member 17, the 
catching step portions 61 of the second tubular member 16 removably catch 
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the receiving step portions 51 of the first tubular member 15, while the 
catching step portions 63 of the third tubular member 17 removably catch 
the receiving step portions 53 of the second tubular member 16 so that the 
second tubular member 16 and the third tubular member 17 are prevented 
from rotating more than necessary. Therefore, the embodiment described 
above is free from the problem of a telescopic unit becoming undesirably 
secured, which problem may be caused by inadvertent reverse rotation in 
case of a conventional telescopic unit. 

After all the leg segments of a telescopic unit 12 are released from a 

P 

tjf! secured state, the telescopic unit 12 can easily be contracted by 

m 

yy appropriately reducing the distance by which the third tubular member 17 

o 

□ projects from the second tubular member 16 and also appropriately reducing 

At 

S8 the distance by which the second tubular member 16 projects from the first 

O tubular member 15. 

JS 

^'^ As described above, when the first through the third tubular 

'^'^ members 15,16,17 of the embodiment described above are in the secured 

state, two parts at given locations of each press applying surface portion 
37/47 are pressed against the parts of the corresponding press receiving 
surface portion 25/35, which parts respectively face said two parts of the 
press applying surface portion 37/47. Therefore, the area where the press 
applying surface portions are pressed against the press receiving surface 
portions is greater than that of the conventional structure. In other words, 
as each tubular member 15/16/17 is adapted to be pressed against an 
adjacent tubular member at two location, i.e. the catching member 36/46 
and the corresponding receiving member (23 or the one not shown in the 
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drawings), the area of the contact surface is greater than that of the 
conventional structure where each tubular member is adapted to be pressed 
against an adjacent tubular member at only a single location. As a result, 
the embodiment ensures sufficient securing force distributed in the 
circumferential direction and, by means of said sufficient securing force, 
enables the reliable prevention of rattling when in use. 

Another benefit of the present embodiment lies in that it is 
convenient to handle because the first through the third tubular members 
15,16,17 can be secured or released merely by rotating the third tubular 
member 17, which is the bottommost tubular member. 

Furthermore, as there is no need of a special part, such as a 
securing device primarily comprised of an operating lever or a cam 5 
required by conventional structures for securing the tubular members, the 
embodiment is capable of reducing the number of necessary parts, thereby 
providing a lightweight telescopic unit having a simple structure. 

Another benefit of elimination of the need of a special part for 
securing the tubular members lies in that the telescopic extension ratio can 
be maximized, because it is possible to design the first through the third 
tubular base members 21,31,41 of the first through the third tubular 
members 15,16,17 to have the same length, thereby enabling their tops and 
bottoms to be arranged flush with one another. 

The embodiment has been described above, referring to the example 
wherein three press receiving surface portions 25 arranged at equal 
intervals in the circumferential direction are formed on the inner cylindrical 
surface of the first tubular member 15, while three press applying surface 

20 



portions 37 which are adapted to be pressed against these three press 
receiving surface portions 25 and arranged at equal intervals in the 
circumferential direction are formed on the outer cylindrical surface of the 
second tubular member 16. However, the same effects can be achieved by a 
slightly different structure, such as the one shown in Fig, 8, wherein two 
press receiving surface portions 25a located nearly opposite each other are 
formed on the inner cylindrical surface of the first tubular member 15a, 
while two press applying surface portions 37a adapted to be respectively 
pressed against the two press receiving surface portions 25s are formed on 
the outer cylindrical surface of the second tubular member 16a. Both the 
first tubular member 15a and the second tubular member 16a have a cross 
section shaped by a combination of two given arcs. 

The same effects can be achieved also by a structure shown in Fig. 9, 
wherein four press receiving surface portions 25b arranged at equal 
intervals in the circumferential direction are formed on the inner cylindrical 
surface of the first tubular member 15b, while four press applying surface 
portions 37b which are adapted to be pressed against these four press 
receiving surface portions 25b and arranged at equal intervals in the 
circumferential direction are formed on the outer cylindrical surface of the 
second tubular member 16b. In this structure, both the first tubular 
member 15b and the second tubular member 16b have a cross section 
shaped by a combination of four given arcs which are arranged such that 
their centers are respectively located at the four apexes of a common 
reference square (not shown), which is located at the center of the cross 
section. 



The same effects can be achieved also by a structure shown in Fig. 
10, wherein six press receiving surface portions 25c arranged at equal 
intervals in the circumferential direction are formed on the inner cylindrical 
surface of the first tubular member 15c, while six press applying surface 
portions 37c which are adapted to be pressed against these six press 
receiving surface portions 25c and arranged at equal intervals in the 
circumferential direction are formed on the outer cylindrical surface of the 
second tubular member 16c, In this structure, both the first tubular 
member 15c and the second tubular member 16c have a cross section shaped 
by a combination of six given arcs which are arranged such that their 
centers are respectively located at the six apexes of a common reference 
hexagon (not shown), which is located at the center of the cross section. It 
is to be noted that the greater the number of press receiving surface 
portions 25 and press applying surface portions 37, the greater the securing 
force to secure the second tubular member 16 to the first tubular member 
15. 

Another example of structures that can achieve the same effects 
including the ability of providing sufficient securing force to prevent rattling 
of the telescopic unit when in use is shown in Fig. 11. The structure shown 
in Fig. 11 calls for designing the cross section of the first tubular member 
15d to have a shape resembling an involute curve and designing the cross 
section of the second tubular member 16d to have a shape that resembles an 
involute curve and corresponds to the shape of the first tubular member 15d 
so that rotation of the second tubular member 16d in one direction 
circumferentially (represented by "T" in the drawings) relative to the first 



tubular member 15d causes given locations on the outer surface of the 
second tubular member 16d to be pressed against the corresponding 
locations on the inner surface of the first tubular member 15d and that 
rotation of the second tubular member 16d in the other direction 
circumferentially (represented by "L" in the drawings) relative to the first 
tubular member 15d releases the inner surface of the first tubular member 
15d and the outer surface of the second tubular member 16d from the 
press-contact with each other. Although it is not shown in the drawings, 
the same effects can be achieved also by a structure whose first tubular 
member and second tubular member have a cross section in the shape of an 
involute curve instead of a shape resembling an involute curve. 

The invention has been described above, referring to various 
structures, the one shown in Fig. 3 wherein the first tubular member 15 and 
the second tubular member 16 have a cross section shaped by a combination 
of three given arcs, the one shown in Fig. 8 wherein the first tubular 
member 15a and the second tubular member 16a have a cross section 
shaped by a combination of two given arcs, the one shown in Fig. 9 wherein 
the first tubular member 15b and the second tubular member 16b have a 
cross section shaped by a combination of four given arcs and the one shown 
in Fig. 10 wherein the first tubular member 15c and the second tubular 
member 16c have a cross section shaped by a combination of six given arcs. 
However, although it is not shown in the drawings, a cross section shaped by 
a combination of identical parts of either an involute curve or a similarly 
shaped curve can achieve the same effects. 

The catching member 36 and the receiving member 23, which are 
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included in the above embodiment in order to prevent undesirable 
displacement of the second tubular member 16 from the first tubular 
member 15, are not essential. For example, a structure that calls for 
securing the second tubular member to the first tubular member by means 
of press -contact between press applying surface portions and press receiving 
surface portions, all of which are located where the first tubular member 
overlaps the second tubular member, is also permissible. 

Although the tripod of the embodiment explained above has a leg 
structure comprising extensible legs, each of which consists of three 
segments that form a telescopic unit 12, an extensible leg structure 
consisting of two, four or more segments is also permissible. 

Furthermore, according to the embodiments described above, the 
telescopic units 12 are used for a tripod. However, a telescopic unit 12 of 
the invention is not limited to a tripod but also applicable to a stand of other 
types or other similar devices. 
POSSIBLE INDUSTRIAL APPLICATION 

As described above, a tripod according to the invention may be used 
as, for example, a portable stand having a leg structure comprising 
extensible legs, each of which may consist of three segments. 
CLAIMS 

telescopic u mt'iTicIu din g i — 
a first tubular member; and 

a second tubular Vnember which is inserted in said first tubular 
member so as to be capableW rotating in the circumferential directions and 
enabling the adjustment of Vhe distance by which the second tubular 
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member\projects from the first tubular member; wherein: 

or more press receiving surface portions are formed on the inner 
cylindrical surface of the first tubular member, said press receiving surface 
portions havihg a cross section which has an arc-shaped surface such that 
the center axisW the arc extends in parallel with the center axis of said first 
tubular member^ 

one or moAe press applying surface portions are formed on the outer 
cylindrical surface\of the second tubular member, said press applying 
surface portions havting a cross section which has an arc- shaped surface 
such that the center axis of the arc extends in parallel with the center axis 
of said second tubular nciemberi 

rotation of thfe second tubular member in one direction 
circumferentially relativeVto the first tubular member causes given locations 
of the press applying surface portions to be pressed against the press 
receiving surface portions, thereby securing the second tubular member to 
the first tubular member; am 

rotation of the secolad tubular member in the other direction 
circumferentially relative to uhe first tubular member releases the press 
applying surface portions and the press receiving surface portions from the 
press-contact with each other ao that the distance by which the second 

tubular member projects from thf^ first tn hnlnr TTiomV i ov onn hn nr l ^iiat<aH 



2. A telescopi® unit as claimed in claim 1, wherein: 

a plural number of press receiving surface portions are formed on 
the inner surface on the first tubular member so that the press receiving 
surface portions ara arranged in the circumferential direction with a 
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distance between each press receiving surface portion and its adjacent press 
receiving surface portion; and 

a plural mumber of press applying surface portions are formed on the 
outer surface oflthe second tubular member so that the press applying 
surface portions a^e arranged in the circumferential direction at locations 
respectively corresponding to said press receiving surface portions, with a 
distance between each press applying surface portion and its adjacent press 
applying surface porticin. 

3. A telescopic uni% as claimed in claim 2, wherein : 

a receiving step^portion is formed between each press receiving 
surface portion and its aojacent press receiving surface portion of the first 
tubular member; and u 

a catching step portion that is adapted to catch the corresponding 
receiving step portion when the second tubular member is rotated 
circumferentially in the afoiSpmentioned other direction relative to the first 
tubular member is formed between each press applying surface portion and 
its adjacent press applying surface portion of the second tubular member. 

4. Atelescopic unit as claimed in any one of the claims from claim 1 to 
claim 3, whei;ein* | 

the firstVubular member is provided with a receiving member which 
is snugly fitted in)die[W the first tubular member and has a cross 

section having a shapeya^n^^ to that of the first tubular base member; and 

the secondNtyjDumr member is provided with a catching member 
which is snugly fitted arourid the outer surface of the upper end of the 
second tubular member, has a\ross section having a shape similar to that of 



the second tubularNoa^mber, and is adapted to catch said receiving member 
when the second tuhjAar member projects to its fullest extent. 
A telescopic unit including: - 

a first tubular member whose cross section is in the shape of an 
involi^e curve or a similarly shaped curve! and 

second tubular member which is inserted in the first tubular 
member so\as to be capable of rotating in the circumferential directions and 
enabling the\ adjustment of the distance by which the second tubular 
member projectssfrom the first tubular member and has a cross section that 
is in the shape of an involute curve or a similarly shaped curve and 
corresponds to the croiss section of the first tubular member! wherein^ 

rotation of the second tubular member in one direction 
circumferentially relative to the first tubular member causes the outer 
surface of said second tubular member to be pressed against the inner 
surface of the first tubular \member, thereby securing the second tubular 
member to the first tubular member; and 

rotation of the second \tubular member in the other direction 
circumferentially relative to the Wst tubular member releases the outer 
surface of the second tubular member and the inner surface of the first 
tubular member from the press-contact with each other so that the distance 
by which the second tubular member projects from the first tubular member 
can be adjusted. 

6. A telescopic unit including: 

a first tubular member whose cross se^^ion has a shape comprised of 
a combination of identical parts of either an mvolute curve or a similarly 




shaped curve; and 



second tubular member which is inserted in the first tubular 



member s<S) as to be capable of rotating in the circumferential directions and 
enabUng tne adjustment of the distance by which the second tubular 
member projects from the first tubular member and has a cross section 
whose shape corresponds to that of the first tubular member and is 
comprised of a combination of identical parts of either an involute curve or a 
similarly shaped curve; wherein^ 

rotation of \ the second tubular member in one direction 
circumferentially relative to the first tubular member causes the outer 
surface of said second\ tubular member to be pressed against the inner 
surface of the first tubiilar member, thereby securing the second tubular 
member to the first tubular member; and 

rotation of the second tubular member in the other direction 
circumferentially relative to\the first tubular member releases the outer 
surface of the second tubulaA member and the inner surface of the first 
tubular member from the press\contact with each other so that the distance 
by which the second tubular member projects from the first tubular member 
can be adjusted. a— — 



a baseVhich is provided with leg attachments, and 

telescqpicX units which are respectively attached to said leg 

attachments arra inVccordance with any one of the claims from claim 1 to 

claim 6. \ 




7. A t^pod including 




SUMMARY 

Each one of telescopic units (12) that are used for a tripod includes a 
first tubular member (15). A second tubular member (16) is inserted in the 
first tubular member (15) so as to be capable of rotating circumferentially 
and enabling the adjustment of the distance by which the second tubular 
member (16) projects from the first tubular member (15). Press receiving 
surface portions (25) having a cross section which has an arc-shaped surface 
such that the center axis of the arc extends in parallel with the center axis 
of the first tubular member (15) are formed on the inner cylindrical surface 
of the first tubular member (15). Press applying surface portions (37) 
having a cross section which has an arc- shaped surface such that the center 
axis of the arc extends in parallel with the center axis of the second tubular 
member (16) are formed on the outer cylindrical surface of the second 
tubular member (16). Rotation of the second tubular member (16) in one 
direction circumferentially relative to the first tubular member (15) causes 
given locations of the press applying surface portions (37) to be pressed 
against the press receiving surface portions (25). Rotation of the second 
tubular member (16) in the other direction circumferentially relative to the 
first tubular member (15) releases the press applying surface portions (37) 
and the press receiving surface portions (25) from the press-contact with 
each other. 



